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Three cases ofLassa fever occurred in Onitsha, East Central State, Nigeria, in January
and February 1974. The first case was a 19-year-old Nigerian; the other 2 cases were
German missionary physicians at St Charles Borromeo Hospital, Onitsha, one of whom
cared for the patient who was the first case. Thus, 2 of the 3 cases were hospital acquired.
Investigations failed to discover a village outbreak or the source of virus for the first case. A
serosurvey of 258 hospital staff members and contacts of the 3 cases showed no other
persons with antibody to Lassa virus. The absence of Lassa virus antibody in a high-risk
group indicates a low or nonexistent level of past Lassa virus activity in southeastern
Nigeria.

INTRODUCTION

Lassa fever (LF) was first recognized and charac-
terized by several authors as a clinical, pathological,
and virological entity in 1969 (1, 2, 3) when a small
hospital outbreak of 3 cases (two of which resulted
in death) occurred in Jos, Nigeria. Since that time
2 additional hospital outbreaks have occurred in
north central Nigeria, as described by several
authors (4, 5, 6), and in Liberia as described by
Monath et al. (7); a large village outbreak in Sierra
Leone with several secondary hospital cases was
reported by Fraser et al. (8) and Monath et al. (9).
Two laboratory-acquired infections took place in the
USA (2, 10). A. W. Woodruff (personal communica-
tion, 1975) reported a single apparently hospital-
acquired case that occurred in north central Nigeria.
During the Sierra Leone investigations Monath et
al. (11) discovered that the probable rodent reservoir
was Mastomys natalensis, a peridomestic and com-
mensal rat.
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In January and February 1974, 3 cases of LF
occurred in Onitsha, East Central State, Nigeria,
thus extending the known area of occurrence of
Lassa virus to southern Nigeria. It is the purpose of
this paper to describe briefly the clinical manifesta-
tions of the 3 cases and the results of the epidemio-
logical investigations carried out after the outbreak.

METHODS

Search for cases

When the investigation began, 2 strongly sus-
pected cases in missionary physicians and a possible
index case were known to have occurred at
St Charles Borromeo Hospital, Onitsha. The third
case had been transferred to the University of
Nigeria Teaching Hospital, Enugu, and then to Oke-
Offa Mission Hospital, Ibadan, for diagnosis and
treatment. The investigations focused on:

1. Identification of new indigenous and nosoco-
mial suspected cases.

2. A search for any village outbreak in progress.
3. Location of the possible index case in order to

determine his general health, to obtain blood from
him, and to check for other suspected cases in the
areas of his residences.

Search for illness compatible with LF was carried
out at 5 hospitals by interviews of hospital staff
members and review of hospital charts, or both
(Table 1). A suspected case was defined as any
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Table 1. Results of testing sera of Nigerian hospital
personnel and contacts of LF cases for Lassa CF
antibody

Place of collection Degree of No. tested No. antibodycontact positive

St Charles Borromeo
Hospital, Onitsha high 49 0

low 81 0

lyi-Enu Hospital, Onitsha high 0 -

none 26 0

University of Nigeria
Teaching Hospital, Enugu high 33 0

low 0 -

Oke-Offa Hospital, Ibadan high 10 0

low 0 -

Mater Misericordia
Hospital, Afikpo high 0 -

none 40 0

Other contacts 9 0

Other non-contacts 10 0

258 0

patient with a history of a fever greater than 38°C
for more than a week's duration who was unrespon-

sive to antibiotics and antimalarials (8). The degree
of contact of staff members with the 2 strongly
suspected cases (physicians) and the suspected index
case was determined. Blood specimens were ob-
tained from all staff members at St Charles Borro-
meo Hospital and from contacts of case 3 and the
suspected index case at the other hospitals. Serosur-
veys of unselected hospital personnel were carried
out at Iyi-Enu and Mater Misericordia Hospitals to
detect possible past staff exposure to LF even though
no suspected cases were hospitalized there.

Other investigations

The family of the suspected index case was located
and a travel history was obtained for him. Contacts
were bled in each of the places in which he had
resided during the incubation period of LF. A check
was made for suspected cases in compounds sur-

rounding his residences. Rodents were trapped on

the hospital grounds of St Charles Borromeo Hospi-
tal. Captured rodents were bled and organ samples
(kidney, liver, spleen) were saved for attempts at
virus isolation.

Handling of specimens

Although one of us (J. C.) had immunity from past
infection, great care was exercised in handling all
specimens. Masks, gowns, and gloves were worn by
all personnel handling blood, other clinical speci-
mens, or rodent specimens. Blood specimens were
collected by vacuum tube and allowed to clot for 1-2
hours. After centrifugation, clots were discarded by
placing them in plastic containers, which were then
burned. Human serum specimens were kept con-
stantly on wet ice until they reached the laboratory
where they could be frozen and shipped on dry ice or
liquid nitrogen. The blood specimens and tissues of
rodents were also handled in similar fashion and
shipped frozen.

Testing of specimens

Procedures for testing for virus isolation and
serology were similar to those described previously by
Monath (9).

Clinical specimens (blood, urine, throat swab,
pleural fluid, and peritoneal fluid) were inoculated
(0.1 ml) on tube cultures of Vero cells. Maintenance
medium was changed 24 hours after inoculation.
Cultures were observed daily for cytopathic effect.
When at least 75% of the cells had been destroyed,
cells and supernatant were harvested and used as
antigen for testing by complement fixation (CF).
Isolates were identified by the CF test according to
the standard technique of Casey (12). Sera were
tested for antibody in microtitre plates, using the
same method as Woodruff et al. (13), with an antigen
prepared from the Pinneo strain of Lassa virus.

RESULTS

Clinical case summaries

Interviews and chart reviews in conjunction with
serological testing resulted in the identification of
only 3 persons who had Lassa fever. Two were
German missionary physicians whose illnesses
brought the outbreak to light. The third was the
probable index case, a 19-year-old Nigerian student
who was hospitalized at St Charles Borromeo Hospi-
tal for 20 days before the first physician's illness.
Brief summaries of the clinical aspects of each case
follow.

Case 1 (index case). A 19-year-old Yoruba stu-
dent visited his family in Onitsha, East Central State
during the last 2 weeks of December 1973 and
returned to school in Otuo, Mid-Western State
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(280 km northwest of Onitsha) on January 3 or 4,
1974. He became ill on January 13 and returned to
Onitsha complaining of fever, weakness, headache,
malaise, myalgia, arthralgia, neck pain, and sore

throat. On January 20 he was admitted to St Charles
Borromeo Hospital with a temperature of 38°C. A
white blood count of 9800/mm3 was recorded and
his illness was unresponsive to antimalarials and
antibiotics. He was discharged on January 29 but
was readmitted on February 1 with delirium. A
lumbar puncture performed on February 13 showed
clear fluid. Facial puffiness was noted during the
second admission. White blood counts of 6450/mm3,
10 000/mm3, and 5000/mm3 were noted on Febru-
ary 2, 12, and 14. He was removed from the hospital
by his father who was afraid he would die in the
hospital. Subsequently, he was hospitalized at Ikare
Hospital for 3 days, but no account of his stay there
is available. He was seen by two of the authors on

March 27, at which time he was fully recovered. A
blood specimen drawn at this time had a Lassa virus
CF titre of 1: 64.

Case 2. On February 9, 1974, a 29-year-old Ger-
man staff physican became ill with fever, headache,
malaise, diarrhoea, and abdominal pain. He was

treated with chloroquine for 1 week and ampicillin
for 1 day without improvement. On February 15, he
complained of sore throat and vomiting. He was

treated with chloramphenicol and 3 days later with
corticosteriods. Physical examination revealed
pharyngitis, exudative tonsillitis, palatal ulcerations,
cervical adenopathy, and facial and neck swelling.
His condition steadily worsened until severe respira-
tory obstruction developed on February 20 and a

tracheostomy was performed. Subsequently, the
patient bled profusely from the site of the tracheo-
stomy, developed petechiae, and had a prolonged
clotting time. He had multiple seizures, lapsed into a

coma, and died. Autopsy performed 5 days after
death revealed 1 litre of straw-coloured fluid in the
abdomen and 500 ml of bloody thoracic fluid. Lassa
virus was isolated from samples of both abdominal
and thoracic fluid.

Case 3. On February 27, a second German physi-
cian developed fever, malaise, and myalgia. He had
cared for case 2 above and had performed the
tracheostomy on February 20. His illness did not
respond to ampicillin and chloroquine, and his fever
slowly became higher. On March 4 he was admitted
to the University of Nigeria Teaching Hospital,
Enugu, with a fever of 41°C, pharyngitis, and right

Table 2. Viral isolation and serological results of
clinical specimens from 3 cases of Lassa fever, Onitsha,
Nigeria, 1974

Dae Patient Vrl Serum CFDate PaNo.nt Specimen isolation antibody
titre

27/3/74 1 serum 1 64

27/2/74 2 pleural fluid a +

2 peritoneal fluid a +

9/3/74 3 blood +

3 urine

22/3/74 3 blood, urine, throat - 1 : 4

25/3/74 3 blood, urine, throat

28/3/74 3 blood, urine, throat -

1/4/74 3 blood, urine, throat - 1 :16

4/4/74 3 blood, urine, throat

8/4/74 3 blood, urine, throat 1 :16

11/4/74 3 serum 1 :16

6/6/74 3 serum 1 :16

a Post-mortem specimens.
NOTE: Hyperimmune plasma was administered to patient 3 or

10 March, 1974.

conjunctival haemorrhage. His white blood count
was 2300/mm3. Five days later he was transferred to
Oke-Offa Hospital, Ibadan, where examination re-
vealed a temperature of 40.6°C, marked cervical
adenopathy, exudative pharyngitis, and right-sided
facial swelling. On March 9 and- 10, 2 units of LF
immune plasma were given, and 36 hours later he
was afebrile and much improved clinically. Lassa
virus was isolated from blood drawn on March 9.
Subsequent blood specimens showed no virus, but a
CF antibody titre to Lassa virus of 1: 16 was present
on April 1. Table 2 shows the results of testing of all
clinical specimens from cases 2 and 3.

Three nurses who had attended case one in the
operating room and had also cared for case 2
subsequently developed febrile illness of greater than
1 week's duration. Paired sera collected 1 to 3 weeks
and 8 weeks after illness from these and other
St Charles Borromeo Hospital staff with febrile
illnesses of shorter duration were negative for Lassa
virus and CF antibody.

Table 1 shows the results of testing other sera
from hospital staff members or contacts of cases 1, 2,
and 3. Ninety-eight persons had moderate or close
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contact with the 3 cases. In an attempt to determine
past LF exposure in a relatively high-risk group, 160
other persons employed by 5 different hospitals were
also bled. None of the sera from high-risk or low-
risk contact groups among the hospital staff con-
tained detectable CF antibody to Lassa virus.

Other epidemiological investigations failed to
locate a recent or ongoing village outbeak of Lassa
fever. Contacts, relatives, neighbours, and school-
mates of the index case had not been ill. He did not
recall having been near a febrile ill person during the
2 weeks prior to the onset of his illness. Of 17 small
mammals collected on the grounds of St Charles
Borromeo Hospital, 4 were M. natalensis (Setzer,
personal communication). No virus isolations or
positive CF serologies were obtained from these 17
small mammals.

DISCUSSION

The present outbreak is the fourth in a series of
nosocomial LF outbreaks that have occurred since
1969. Although the probable index case was identi-
fied, no source could be located in an area where
other cases were occurring, as had been done in
Sierra Leone (8).
The occurrence of 3 cases of LF in southeastern

Nigeria extends the area in which the disease has
occurred 430 km farther to the south. This demon-
strates that in Nigeria LF cannot now be regarded as
only a northern disease and re-emphasizes that LF
should be considered in the differential diagnosis of
severe or fatal febrile disease all over West Africa.
This is especially true when two or more cases occur
together temporally and spatially and are associated
with clinical signs of severe pharyngitis, haemor-
rhagic manifestations, facial and neck oedema, and
cardiovascular collapse.

Of very great interest is the fact that none of the
hospital staff sampled in 5 southern Nigerian hospi-
tals had any previous exposure to LF. This is
indicative of a low level or absence of previous Lassa
virus activity in this area. However, occurrence of
restricted loci of animal and/or human involvement
cannot be eliminated. These results also raise the
question of possible importation of LF virus into
southern Nigeria from the Benue Plateau by a
human traveller or by an unknown vertebrate me-
chanism. It is certainly conceivable that the index
case could have come into contact with an infectious
person while travelling, in a restaurant, or elsewhere.
Perhaps these really were the first LF cases ever to
occur in the south, not just the first recognized.

It is also of interest that the chain of secondary
and tertiary cases was very short in this outbreak.
Case 2 was in a critical condition in the operating
room of St Charles Borromeo Hospital for 18 hours
after his tracheostomy for respiratory obstruction.
During this time there was much bleeding and
frothing from the wound site. As many as 20 persons
were in close contact with him during this period.
Despite this fact, only one (case 3) was infected with
LF virus. In addition, many persons cared for case 3
when strict isolation procedures were not in effect.

Similarly, the hospital outbreaks in Jos and Zor-
ror reported by several authors (6, 7) ceased despite
the lack of strict isolation procedures. Perhaps virus
infectivity and pathogenicity vary with different
strains leading to a larger or smaller number of
nosocomial infections. Viral attenuation after serial
human passage is another possible mechanism that
could explain the tendency of hospital outbreaks to
be self-limiting. Certainly, more needs to be learned
about routes of infection and the virus dose neces-
sary for both nosocomial and village-acquired infec-
tions.
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RESUME

LA FItVRE DE LASSA A ONITSHA, ETAT CENTRE-EST DU NIGERIA, EN 1974

Trois cas de fievre de Lassa se sont produits a l'h6pital
St. Charles Borrom6e d'Onitsha (Etat centre-est, Nig6ria)
en janvier et fWvrier 1974. Le cas initial etait un Nig6rian
ag6 de 19 ans, tandis que le secondaire et le tertiaire,
seuls autres cas, 6taient des m6decins missionnaires alle-
mands. Le virus de la fievre de Lassa a ete isol6 dans le
liquide pleural et p6riton6al a l'autopsie pour le cas 2
et dans le sang pour le cas 3. Aucun autre cas secondaire
ou tertiaire ne s'est manifeste parmi les 101 proches
contacts du cas secondaire et du cas tertiaire. En depit
d'une enqu8te minutieuse, on n'a pu d6celer aucune
flambee simultan6e dans les villages ni determiner la
source du virus pour le cas initial. D>s prelevements

sanguins ont 6t6 effectues sur 258 membres du personnel
de 5 hOpitaux dans le sud-est du Nigeria, mais aucune de
ces personnes ne poss6dait d'anticorps contre le virus de
Lassa. Aucun virus n'a Wte isole dans le sang ou les tissus
prelev6s sur 17 petits mammiferes (dont 4 Mastomys
natalensis) captures dans le perimetre de F'h6pital
St. Charles Borromee. Cette poussee represente une
extension de 430 kilometres vers le sud du rayon dans
lequel on a enregistr6 au Nig6ria des cas de fievre de
Lassa, lesquels etaient limites jusque-la au plateau de la
B6noue. Les r6sultats confirment d'autre part que, pre-
cedemment, I'activite du virus de Lassa etait minime ou
nulle dans le sud-est du Nigeria.
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DISCUSSION

EDDY: Have you, or has anyone, calculated the case-
fatality rate for index cases, primary cases, and secondary
cases in these nosocomial outbreaks? Is Lassa fever a
more severe disease in the first case than in a secondary or
tertiary one?

MONATH: There has been no documented fatality in an
index case.

EDDY: I am wondering whether further spread does not
occur because of a change in the virus or because people
become very, very careful.

MONATH: There is no evidence, especially during the
early outbreaks, that people became extremely careful.

One thing that we do know is that excretion of the virus
in the throat and the urine is generally of low magnitude,
at least in the 10 or 12 patients that have been studied.
An index case has never been studied from that point of
view, and it may simply be that index cases shed much
more virus into the environment. The index case in Jos
in 1970 had Lassa pneumonia, for example. She was
situated in the corner of the ward with a prevailing breeze
blowing through a window across her bed and circulating
through the rest of the ward. She had very prominent
pulmonary signs, which most other cases have not.

BOWEN: I would agree that good barrier nursing or
isolation was not the reason for cessation of the hospital
outbreaks. There seems to be some self-limiting mechan-
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ism; in the Onitsha outbreak there were many people
who had intimate contact with one of the cases but did
not become infected.

MAIZTEGUI: You mentioned that the patient received
2 units of convalescent plasma; do you mean 500 ml?

BOWEN: Yes, 500 ml was the actual dose given.

MAIZTEGUI: Was there any particular reason why that
dose was chosen? When you mentioned a dramatic
improvement, how was that measured?

BOWEN: I was not present during the treatment. Dr White

brought Lassa fever immune plasma from Jos and
administered it to the second German physician.

CASALS: It is certainly difficult or impossible to conclude
that clinical improvement following administration of
plasma was due to the transfusion, although we have
good reason to think that it was. There was a drop in
temperature from 39-40'C to normal, and the patient's
general wellbeing improved dramatically; he could talk,
recovered his appetite, and the only thing that bothered
him was a bronchial pneumonia in the lower right lung.
We have since wondered whether that might not have
been Lassa pneumonia.
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